: Wiring diagram of the network of first order reactions. The species are indicated by the integers and the rate constants shown as {k a }. The values for the rate constants and the initial abundances are shown in Table S1 . Figure S6 : The Ras activation network. SOS and Rasgrp1 are the enzymes that convert the de-active form of Ras or RasGDP to the active form, RasGTP. SOS binds RasGDP at the catalytic site and an allosteric site. In addition, the allosteric site in SOS can bind to RasGTP. When the allosteric site of SOS is occupied by RasGTP or RasGDP, the catalytic rate for Ras activation is increased. This creates a positive feedback in the activation. Rasgrp, when bound to the membrane bound DAG, acts as an enzyme for Ras activation. Ras de-activation is carried out by the enyme RasGAP. The reactions and the rates are shown above. The rates and initial conditions are shown in Table S2 .
Figure S2: Variation of JSD
with subsets in the linear network. The calculation was carried out for the 16369 different subsets of signaling species involving 3000 single cells at a pair of time points (t 1 =0, t 2 =7min). The kinetics is described by first order reactions corresponding to the network in Fig. S1 and Table S1.
Figure S3: I T behaves as a slow variable or an invariant in the linear kinetics.
Shows the minimum values of JSD (I T ) for each class (black points) for the kinetics with first order reactions. The parameter values are the same as in Fig. S2 . JSD values associated with the fastest (shown in orange) and the slowest species (shown in blue) in the subsets corresponding to the minimum JSD (I T ) are compared with minimum JSD (I T ) . The grey line shows the values of JSD (I M ) for the subsets that yielded the min( JSD (I T ) ). For multiple subsets (e.g., the subsets corresponding to class#10, #12, #13) , both I T and I M behave as slow variables. The pairings were carried out for the subsets that yielded minimum values for JSD (I T ) (black) or JSD (I M ) (grey). The subsets are shown with their class indices. Note, for each class the subsets used for I T or I M are different. The data compare the best level of pairings that can be carried out by I T or I M . Except the subsets with 2, 13, and, 14 species (class #2, #13, and #14, respectively), pairing by I T performs substantially better than that by I M .
Figure S10: I T and I M behaves as a slow variable for stochastic Ras activation kinetics.
Ras activation kinetics including intrinsic noise fluctuations was generated using the same reaction network used for investigating the deterministic kinetics. The simulations were carried out using the software package BIONETGEN. The parameters used for the kinetics are the same as that used for The autocorrelation was calculated for the successive pairs of time points (e.g., 0min to 2.5min, 2.5min to 5min, and so on) available in the data. For most of the time points we find ΔA/ΔA random <1.
Figure S13: (A)
Comparison of the distribution of χ when the time difference between time stamped data for a bistable Ras-SOS network is progressively increased. 6 species namely SOS, RasGDP, RasGTP, RasGAP, DAG and RasGRP were assayed at times t=0 to t=500 s with an increment of 100 s between successive assays. The solid lines in black, blue, orange, red and grey show P(χ) for the reconstructions for data sets assayed at time t=0 and t= 100s, t=0 and t=200 s, t=0 and t=300s, t=0 and t=400 s and t=0 and t=500 s respectively. The system approach the bistable Ras activation close to t=300s. (B) Shows the distribution of the reconstruction error χ carried out for the subset that produced minimum JSD ( I T ) for k=2 for the data set used in Fig. 6 in the main text. The reconstructions were carried out using I T (black) or with a method that minimizes the total Euclidean distance (grey). (C) Same as (B) except the comparison is done for the subset with minimum JSD ( I T ) for k=3. Rate Constants
0.003 k 5 0.05 µM -1 s -1 k-5 0.1 s -1 k 5cat 0.038 k 6
1.74 µM -1 s -1 k-6 0.2 s -1 k 6cat 0.1 s -1 k 7 0.1 µM -1 s -1 k-7 5.0 s -1 k 8 0.33 µM -1 s -1 k-8 1.0 s -1 k 8cat 0.01 s -1 Cytosolic volume used =0.08 µm 3 , surface area and the depth of plasma membrane used are 4.0 µm 2 and 1.7 nm respectively. 
{i=1, 2, # of cells}: Array containing sum of the species abundances of the m th sub-module belonging to class k at time t 1 . for i ← 1 to # of cells do
